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Aims and objectives
Drowning is the third leading cause of unintentional injury death worldwide, accounting
for 7% of all injury related deaths[1]. The autopsy diagnosis of drowning is one of the
major problems in forensic medicine, especially when there is delay in recovering the
corpse[2]. The main limit in the diagnosis of drowning is that even if a body is recovered
from sea water, it may not have drowned and the proof that death was due to drowning
may constitute a difficult problem to solve in forensic medicine. Due to the admitted limits
of autopsy-based studies in the diagnosis of drowning, virtopsy is considered the new
imaging horizon in these post-mortem studies[3-6]. The aim of our study was to evaluate
the role of virtopsy performed through CT in forensic diagnosis of drowning.
Methods and materials
CT data of 4 cadavers (2 males, 2 females; mean age 34 years) recovered from sea
water and suspected to have died by drowning were retrospectively examined. 2 of the
cadavers were recovered after the air crash of a Tuninter ATR 72 which ditched off the
coast of Palermo on the 6th of August 2005. The other 2 bodies were found in 2012 at
Terrasini in an area of the sea overlooking a clifftop. Each cadaver underwent a full body
postmortem-CT scan, and then a traditional autopsy.
Results
Characteristically, all the cadavers had fluid in the airways and patchy ground-glass
opacities in the lungs (figure 1 and 2). 3 of the cadavers had fluid in the paranasal sinuses
(figure 3). Only 1 patient did not show fluid in the digestive tract: this patient had left
parietal bone fracture with a large gap; moreover, he had multiple bone fractures (nose,
clavicle, first rib, femur and patella) (figure 4). 1 of the 3 patients with fluid in the digestive
tract had not fluid in the paranasal sinuses. This latter cadaver showed cerebral edema
with subarachnoid and intraventricular hemorrhage, multiple bone fractures (orbital floor,
ribs, sacrum, acetabular edge) and air in the heart, in the aorta and in bowel loops.
The forensic reconstruction revealed that one of the two dead bodies fallen from a rocky
cliff of 20 meters, despite having suffered a major head injury that led to the fracture
of the zygomatic process and of the greater wing of sphenoid bone without significant
brain lesion, did not die because of the head injury; these fractures indeed did not cause
immediate death as demonstrated by the fact that sea water was present both in the
airways and in the digestive tract. In the second patient who precipitated from the rocky
cliff instead, the absence of fluid in the digestive tract and the presence of a skull fracture
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with significant brain lesion suggests that the primary cause of death in this patient
occurred before the immersion in sea water.
Images for this section:
Fig. 1: CT scan shows fluid in the airways (see arrow).
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Fig. 2: CT shows ground-glass opacities in the lung parenchyma.
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Fig. 3: CT showing fluid in the paranasal sinuses.
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Fig. 4: 3D VR image shows right femur fracture.
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Conclusion
As widely known in literature, there are no autopsy findings pathognomic of drowning.
This study shows that virtopsy may help understanding if the victim was alive or dead
when he entered the water and if the cause of death was drowning. It is therefore clear
that virtopsy can play a prominent role in the diagnosis of drowning, even if it is too early
to predict whether it might replace classic autopsy.
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